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ABSTRACT : 



PROBLEM TO BE SOLVED: To improve the electric power resistance by 
composing a 1st and a 2nd one-terminal-couple surface acoustic wave 
resonator of inter-digital electrodes having electrode digits, and 
setting cycle of the electrode digits of at least one 
one- terminal -couple surface acoustic wave resonator of the 2nd 
one-terminal couple surface acoustic wave resonator within a specific 
range . 

SOLUTION: The cycle λ of the electrode digits of the 
oneterminal -couple surface acoustic wave resonator is presented as 
0 . 99λ av2<&:lambda; <1 . Olλ av2 (where λ av2 is the 
mean value of cycles of the electrode digits of the 2nd one-terminal- 
couple surface acoustic wave resonator) . Currents flowing to 
respective series resonators SI, S2 , and S3 are so related that 
isl>is2>is3 and currents flowing to parallel resonators PI, P2 , and P3 
are so related that iPl>iP2>iP3, so the series and parallel resonators 
SI and PI of the initial stages have the largest electric power 
resistance. The electric power resistance is the weakest almost at the 
cutoff frequency where the temperature of the element is the highest. 
The low cutoff frequency of the surface acoustic wave element is close 
to the resonance frequency of the parallel resonators and the high 
cutoff frequency is close to the resonance frequency of the series 
resonators . 
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30 ^Sct^t^LTtiV^. 
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40 -T>^e3gffi«d±SIS«m®gcoja«!J; O t,/J^^ < LX 
t i < , ? f> t . ISSffliOSg 1 (0 1 Sg^t-f®tt^ffiSyt 

^<^hXoizLXi>X\\ 
[ 0 0 1 4 ] tfv:. <i-^A:'jfll*»^>l.T*Jg(0l^2<01 
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1885MHz of the frequency in a specification band with weakest environmental temperature of 85 degrees C and impression 
frequency. An evaluation result is shown in drawing 8 . The life (time : hr) of a vertical axis is time until the specification 
bandwidth of the filter for transmission becomes small 5% or more here. 0. The lives at the time of 3 W impression were 80hr, 
1 65hr, and 270hr in order of Samples A, B, and C. 

[0036] Thus, in the case of Sample B, in the case of twice [ about ] and Sample C, the life, i.e., power-proof nature, has improved 
about 3.5 times to Sample A by changing the period of the electrode finger of each series resonance machine, especially - an 
input side — it is effective to make small the period of the series resonance machine of the first rank Moreover, like Sample C, it 
may see from a signal input side, and the period of the electrode finger of a series resonance machine may be enlarged in order, or 
some intermediate periods may be made equal. 

[0037] Example 2: The ladder type filter for transmission of the same composition as the change example 1 of the electrode finger 
of a parallel resonance machine was prepared. However, all the periods of each series resonance machine were set constant, and 
only the period of each parallel resonance machine was changed here. Two kinds of samples were prepared and, in Sample A, 
Sample D set the period of 2. 1 40 micrometers and P 1 to 2. 1 45 micrometers for the period of the parallel resonance machine P2 
using the completely same thing as an example 1 . At this time, the period of P 1 of Sample D is changed +0. 1 2% of the average of 
the period of each parallel resonance machine. That is, it sees from an input side and the period of the electrode finger of the 
parallel resonance machine PI of the first rank is enlarged. 

[0038] Life test performed power-proof evaluation of two kinds of above-mentioned samples. Experimental conditions are 85 
degrees C in environmental temperature, and impression frequency is 1 850MH2 of the frequency of the left end in a passband. An 
evaluation result is shown in drawing 9 . 0. The lives at the time of 3W impression were 325hr(s) and 780hr in order of Samples 
A and D. Thus, in D, the life, i.e., power-proof nature, has improved about 2.4 times to Sample A by changing the period of each 
parallel resonance machine. Moreover, when consisting of three or more parallel resonance machines, it may see from a signal 
input side, and the period of the electrode fmger of a parallel resonance machine may be made small in order, or some 
intermediate periods may be made equal. 

[0039] Example 3: In the example of ****** of the electrode finger of the parallel resonance machine of the filter for reception, it 
carried out for the filter for reception of a 1 .8GHz band (receiving band; 1 930- 1 965MHz). As shown in drawing 10 , the ladder 
type filter for reception which made three-piece (parallel resonance machine :P 1 , P2, P3) connection of the regular type end child 
surface-acoustic-wave resonator at the in-series arm on four pieces (series resonance machine : SI, S2, S3, S4) and the parallel 
arm was produced. The substrate of LiTa0336 degreeYcut-X propagation was used for the single crystal piezo-electricity 
substrate, and the electrode layer was taken as Al (700 A) / Cu( 1 50A)/A1 (700A) 3 layer membrane which formed membranes by 
DC spatter. 

[0040] E, F, and G were created for three kinds of samples which changed the period of a parallel resonance machine, and 
power-proof nature was examined. The content of a design of the resonator of each sample is shown below, the logarithm of 
opening length and an electrode finger — each sample — common — a series resonance machine — opening length: 3 Omicrometer 
and a logarithm ~ : 1 50 pair and reflector:80 pair -- carrying out - a parallel resonance machine — opening length :60micrometer 
and a logarithm - they could be :90 pair and reflector: 100 pair 

[0041] the period of an electrode finger - a series resonance machine - each sample - common - 2.040 micrometers and a 
parallel resonance machine - being related - Sample E - up to P 1 -P3 -- all - common -2.110 micrometers and Sample F - as 
for 2.1 10 micrometers and Sample G, for PI, 2.105 micrometers andP2 are [2.105 micrometers, andP2 andP3 / PI / 2.1 10 
micrometers and P3 ] 2. 1 1 5 micrometers At this time, with Sample F, the period of P I is changed -0. 1 6% of the average of the 
period of each parallel resonance machine, and the period of P3 is changed for the period of PI only +0.24% -0.24% with Sample 
G. 

[0042] Life test performed power-proof evaluation of each above-mentioned sample. By the way, in the case of the filter for 
reception which is in a RF side rather than the filter for transmission, in an antenna duplexer, the leakage power from the filter for 
transmission is impressed to the decay area by the side of the low frequency of the filter for reception. Experimental conditions are 
85 degrees C in environmental temperature, and impression frequency is 1 885MHz of frequency with the weakest power-proof 
natui-e of a receiving filter in the band of a transmitting filter. 

[0043] An evaluation result is shown in drawing 1 1 . The lives at the time of 80m W impression were 40hr, 1 45hr, and 1 70hr in 
order of Samples E, F, and G. Thus, in the case of Sample F, in the case of about 3.6 times and Sample G, the life, i.e., 
power-proof nature, has improved about 4.3 times to Sample E by changing the period of each parallel resonance machine, 
especially - a signal input side - it is effective to make small the period of the parallel resonance machine of the first rank 
[0044] division **** of an Example 4: series resonance machine — in this example, it carried out for the filter for transmission of 
a 1 .8GHz band (transmitting band; 1850- 1885MHz) Using the substrate of LiTa0336 degree Ycut-X propagation for a single 
crystal piezo-electricity substrate, an electrode layer is Al (700A) / Cu(150A)/Al(700A) 3 layer membrane which formed 
membranes by DC spatter. Comparative evaluation of the power-proof nature of the ladder type filter for transmission (sample A) 
which made two-piece (PI , P2) connection of the regular type 1 terminal -pair surface-acoustic-wave resonator as shown in 
drawing 4 at the in-series arm on four pieces (SI , S2, S3, S4) and the parallel arm, and the filter fo rjr ansmission (sample R) 
which divided SI resonator as shows at drawing 1 2 into two w as carried o ut. 

[0045]Under ihe present circumst5ices, jt was madeTor the sunTof the capacit> ^ of one ASsample^l resonator and the-capacity of 
twoj esonators SI I and S12 of Sample H to become the same. It connects in series and tw o resonators SI 1 and SI 2 are bothlhe 
double precision of the capacity of A SsampJ.e„Lreson example, when setting electrostatic capacity of one SI resonator to 
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100 micrometers of opening length, an d about 4x 10 - 2pF per pair, electrostatic capacity of SI 1 and S12 is set to 100 

micrometers of b peninfi JengtfiTa nd'SxlO to 2 pF per pair. 

[0046]"The content of a design of the resonator of each sample is shown below. Sample A is the same sample as what was used in 
the example 1 . moreover, the composition with two same resonators S 1 1 and S 1 2 of Sample H - having - opening 
length:60micrometer and a logarithm they are : 1 55 pair and reflector:80 pair The period of an electrode fmger is [ all of all of 
2.065 micrometers and a parallel resonance machine of a series resonance machine ] 2. 1 40 micrometers. 
[0047] Life test performed power-proof evaluation of each above-mentioned sample. Experimental conditions are 1885MHz of 
the frequency within a passband with weakest environmental temperature of 85 degrees C and impression frequency. An 
evaluation result is shown in drawing 1 3 . 0. the life at the time of 3 W impression Samples A and H -- they were 80hr and 
460hr, respectively As mentioned above, the life of H has improved 5.8 times to Sample A by dividing and constituting a series 
reson ance m achine, withou tchanging the capacity of the whole series resonance machine. In addition, although w hat divided the 
series resonance machme intolwo was shown, it may divide into three or more pieces, a nd you may constitute from tiTfs'example. 
[0048] Moreover, when it constitutes a splitter etc., if needed, the compositio n of the surface-acoustic-wave resonator shown in 
the above four examples may be combined suitably,'ahd may be used. Even in this cas'e,'^ower-proot nature can be fais gdwithout 
af fegfing the band prope rty of thg^bjec ^or transmi ssion, or the filter forTecepfiorT""^ 

[oo49r 

[Effect of the Invention] Since the composition which changed the period of the electrode fmger of each series resonance machine 
or a parallel resonance machine, or the composition which divided the series resonance machine into plurality so that the capacity 
of one series resonance machine might increase is adopted according to this invention, the power-proof nature of a surface 
acoustic element can be raised. Therefore, this invention can contribute also to the improvement in reliability of the semi- 
microwave band surface acoustic element which it not only contributes to the utilization of an antenna duplexer which used the 
surface acoustic element, but has the need of making line breadth of an electrode fmger detailed greatly. 



[Translation done.] 
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